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Abstract-ThispaperdealswithmodeUingpointsetswithattributes､Apointsetina geometricspaceofanarbitrarydimensionisageometricmodelofarealobjectorprocess underconsideration､Anattributeisamathematicalmodelofarealobjectorprocess propertyofanarbitrarynature(material,photometric,physical,Statistical,etc.)dehned fbranypointofthepointset、
WeprovideasurveyofdiHbrentmodeUingtechniquesrelatedtopointsetswithattributes・ThissurveyspanssuchdiHbrentareasassoudmodeUing，heterogeneousobjects modelling,scalarheldsor"implicitsurfhLce，，modemng,andvolumegraphics・Then,onthebasisofthissurveywefbrmulaterequIrementstoageneralmodelofhypervolumes (multidimensionalpointsetswithmultipleattributes)． 
Ageneralhypervolumemodelanditscomponentssuchasobjects，operations，and relationsareintroducedanddiscussed､Afimctionrepresentation(FRep)isusedasthe basicmodelfbrthepointsetgeometryandattributesrepresentedindependentlyusing reaBvaluedscalarhlnctionsofseveralvariables,Eachfimctiondehningthegeometryor anattributeisevaluatedatthegivenpointbyaproceduretraversingaconstructivetree 
structurewithprimitivesmtheleavesandoperaｔｉｏｎｓｉｎｔｈｅｎｏｄｅｓｏｆｔｈｅｔｒｅｅ・This
renectstheconstructivenatureofthesymmetricapproachtomodemnggeometryan。
5９ 
Departmentofdigitalmedia 
associatedattributesmmultidimensionalspace、
Tbdemonstrateaparticularapplicationoftheproposedgeneralmodel,weconsiderin 
detailtheproblemoftexturmg,introduceamodelofconstructivehypervolulnetexture， 
anddiscussitsimplementation・TheweU-knownconceptofsondtexturingisextendedin
twodirections:constructivemodeUingofspacepartitionsfDrtexturingandmodeUingof 
multidimensionaltexturedobjects 
WeimplementedaspecialmodeUinglanguageandsoftwaretoolssupportingtheproposed 
generalmcdeLSeveralexamplesofmodeuingandrendering3D,４，(timedependent)， 
andmultidimensionalobjectswithconstructivehypervolumetexturesareprovided． 
２．Ａ.Ｐask０，Ｖ・Savchenko，Ａ・Sourin，Syntheticcarvingusingimplicitsurface
primitives，Computer-AidedDesign，E1sevier，vol、３３，Ｎｏ．５，April2001，ｐｐ，
379-388. 
Abstract-Severaltechniquesofcomputer-aidedsyntheticcarvlngarepresented・We
describebothproceduralmethodsfbrrcnefcarvlngsandpatternedlattices，asweUas 
interactivecarving・Diffbrenttechniquesofdepthdatagenerationfbrrenefcarvingare
described：polygon-to-fimctionconversion，patterndependentinterpolation，and 
ray-casting・AnproposedmethodsarebasedonusingimplicitsurfbLcesormoregeneraUy
thefUnctionrepresentationofgeometricohjects． 
3.Ｙ､Ohtake,ABelyaev,Ａ・Pasko,Dynamicmeshesfbraccuratepolygonization
ofimplicitsurfblceswithshaIpfbatures,ShapeModelinglnternational2001， 
Genova（Italy，７－１１Ｍａｙ2001)，IEEEOomputerSociety，2001,ISBN 
O-7695-O853-7,pp74-8L 
Abstract-Thepaperpresentsanovelapproachfbraccuratepolygonizationofimplicit 
surfblceswithsharpfbatures､Theapproachisbasedonmeshevolutiontowardsagiven 
implicitsurfbLcewithsimultaneouscontrolofthemeshvertexpositionsandmesh 
norm幻lR-
4.Ｍ.Kazakov,Ｖ・Adzhiev,Ａ,PaskqFastnavigationthroughanFRepsculpture
garden,ShapeModelinglnternational2001,Genova(Italy,７－１１Ｍａｙ2001)， 
IEEEOomputerSociety,2001,ＩＳＢＮ0.7695-0853-7,pplO4-113， 
Abstract-Thefimctionrepresentation(FRep)aUowsfbrconstructionofquitecomplex 
shapessuchasisosurfncesofreal-valuedfUnctionscomposedusingthefimctionaUy 
deHnedprimitivesandoperations・CalculatingsuchfUnctionsiｎｔｈｅｃｏｍｐｌｅｘｃａｓｅｓｃａｎｂｅ
ｖｅｒｙｔｉｍｅ･consumingExtractionandvisualizationofisosurfhlcesfbrthemcanhardlybe 
imaginedinteractive・Ｉｎｔｈｉｓｐａｐｅｒｗｅｐｒｅｓｅｎｔａｍｅｔｈｏｄｏｆａninteractivenavigation
throughawsculpturegardenmcontamingnon-intersectingFRepobjectsde丘nｅｄｉｎｔｈｅ
ｔｅｒｍｓｏｆｓｐｅｃｉａ】izedhigh-levellanguageHyperFun・BefbretheactualisosurfbLce
extractionandvisualizationoccurs,theobjectsarevoxe1izedonaregular3Dgridwitha 
possibnityofafUrtheradaptivevoxeuzation・Polygonizationemploysahierarchical
representationofthevoxeuzeddataandaview-dependentisosurfncereconstructionat 
tｈｅｄｉ錠rentlevelsofdetaiLTbspeeduptheextractionprocess，anisosurfbLceis
constructedonlyｉｎｔｈｅｖｉｓｉｂｌｅｐａｒｔｏｆｔｈｅｄａｔａｓｅｔｗｉthitsupdatesperfbrmed 
６０ 
incrementallyasobservermoves・Duetolowpreprocessmgcostsrequiredfbrisosurface
meshconstruction，itispossibletovisuanzetime-dependentobjects，ifhardwar巴is
capabletocalculateupdatesinrealtime． 
5.BSchmitt,Ａ,Pasko，OSchlick,ConstructivemodellingofFRepsondsusing 
splinevolumes，SixthACMSymposiumonSolidModelingandAppncations 
（June6-8,2001,AnnArbor,USA),nAnderson,Ｋ・Ｌｅｅ(Eds.),ＡＣＭPress，
2001,pp321-322 
Abstract-ThispaperpresentsanapproachtoconstructivemodeUingofFRepsolids 
dehnedbyreal･valuedfUnctionsusmgBsplmevolumesasprimitives・A4Dunifbrm
rationalcubicBsp1inｅｖｏｌｕｍｅｉｓｅｍｐｌｏｙｅｄｔｏｄｅＨｎｅａ３Ｄsomd・Whilethemstthree
coordinatesareusedtorepresentthespatialcomponentofthevolｕｍｅｔｏｂｅｓｃｕ１ｐｔｅｄ,the 
fburthcoordmateisusedasascalarbwhichcorrespondstoafimctionvalueoravolume 
densityLThus,theshapecanbemanipulatedbychangingthescalarcontrolcoe伍cientsof
thesplmevolume・Thismodeningprocessisinteractiveastheisosurfacecanbe
pO1ygonizedandvisualizedinrealtime・Thedistancepropertyweobtain,combinedwith
thepropertiesofthesplinevolumes,ａＵｏｗｕｓｔｏｕｓｅｔｈｅｒｅｓｕｌｔｉｎｇ３ＤｓｏｌｉdasaIeafofa 
constructivemodeUin９treeandtoapplytoitset-theoretic,blendmgandotheroperations 
deBnedusingR-fUnctions・Additionaldefbrmationscanbeachievedbymovmgarbitrary
pomtsinthecoordmatespaceandapplymgspacｅｍａｐｐｍｇａｔａｎｙｌｅｖｅｌｏｆｔｈｅ 
ｃｏｎｓｔｒｕｃtivetree・ThennalconstructivesomdisdeHnedbyasinglerealvaluedfimction
evaluatedbythetreetraversingprocedure． 
6.Ｇ.Pasko,Ａ・Pasko,OVnbrandt,Ｔ・Ikedo,VirtualShikkiandSazaedo:shape
modelingindigitalpreservationofJapaneselacquerwareandtemples,Spring 
ConfbrenceonComputeZGraphicsSCCGi2001(April25-28,2001,Budmerice， 
Slovakia)，Ｒ,Durikovic，SCzanner（Eds.)，IEEEComputerSociety,ＩＳＢＮ 
Ｏ-7695-1215-1,2001,ppl47-154・
Abstract-IssuesofdigitalpreservationofshapesandinternalstructuresofculturaUy 
valuableobjectsarediscussed・Anoverviewofexistingapproachestodigitalshape
preservationaswenascorrespondmgpmblemsisgiven・Ourapproachisbasedonusing
constructivemodeUng,whichrenectsthelogicalstructureoftheShapes,Weexamineand 
selectthosemathematicalrepresentationsofshapesthatntthepurposesoflong-term 
digitalpreservationConstructiveSolidGeometry（CSG）isappliedinmodeUnga 
JapanesetempleSazaedowithauniquemternalstructure・TraditionalJapaneselacquer
warecalledshikkiismodeUedusmgthefimctionrepresentation⑱Rep）Wedescribethe 
VirtualShikkiprOjectaimedtopresentthevirtualshapesandtexturesoflacquerwareon 
thｅＷｅｂ 
７．Ｂ、Schmitt，Ａ、Pasko，Ｖ、Adzhiev，OSchlick，Ｃonstructivehypervolume
textures,EUROGRAPHICS2001（Manchester,ＵＫ,September4-7,2001)， 
ShortPresentations,Ｅｄ.』・Roberts,ＩＳＳＮ1017.4656,2001,ｐｐ７－１５・
Abstract-TheconceptofsoUdtexturmgisextendedintwodirections：constructive 
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modelingofspacepartitionsfbrtexturingandmodelmgofmultidimensionaltextured 
objectscalledhypervolumes・Ahypervolumeisconsideredasapointsetwithattributesof
bothphysical(density,temperature,etc.)andphotometric(color,transparency,diffilse 
andspecularrenections,ｅｔc､)nature・Thepointsetgeometryandattributesaremodeled
independentlyusingmal･valuedscalarfimctionsofseveralvariablesEachreal-valued 
fimctiondehninggeometryoranattributeisevaluatedinthegivenpomtbyaprocedure 
traversingaconstructivetreestructurewithprimitivesintheleavesandoperationsm 
thenodesofthetree・Thisapproachprovidesa仕ameworkfbrmodeUng,texturingand
visualizationof3Dsolids,time･dependentandmultidimensionalobjectsmacompletely 
unifbrmmanner・Weintroducedaspecialmodelinglanguageandimplementedsoftware
toolssupportingtheproposedapproachTheconceptofconstructivehypervolume 
texturesismdependentofthegeometryrepresentation・Weprovideexamplesoftextured
FrepandBRepobjectsasnlustrations． 
8．CVilbrandt，Ａ・Pasko，Ｇ・Pasko，ＪＲ．Goodwin，』.Ｍ、Goodwin，Digital
preservationofculturalheritagethroughconstructivemodeling,International 
CulturalHeritagelnfbrmaticsMeetingichimO1(Milan,Italy,September3-7)， 
Ｄ,BearmanandEGarzotto(Eds.),vol､1,2001,ＩＳＢＮ1.885626-24-X,ｐｐ、
183-200. 
Abstract-Theissuesofdigitalpreservationofshapesandmternalstructuresof 
historicalandculturalobjectsarediscussed、Anovervlewofexistingapproachesｔｏ
ｃｏｍｐｕｔｅｒｍｏｄｅｌｍｇｏｆｓｈａｐｅｓｉｓｐ唾sentedandcorrespondingproblemsareconsidered
Weproposeadigitalpreservationparadigmquite。iHbrenthPomthecurrentlypopular
o'scanandmeshoiapproachyieldingvisiblesurftlcemodels・Ourapproachisbasedon
constructivemodelingthatrenectsthelogicalstructurcofmodeledshapesConstructive 
SomdGeometzy(CSG)andFunctionRepresentation⑮Rep)areexaminedandpracticaUy 
appliedasmathematicalrepresentationswhichHtthepurposesoflongtermdigital 
preservation・ExamplesofCSGbasedreconstructionofhistoricaltemplesandFRep
basedmodenngoftraditionallacquerwarearegiven． 
9.Ｖ・Savchenko,Ａ・Pasko，ShapeModeling,EncyclopediaofComputerScience
andTechnology,Ｖｏｌｕｍｅ４５（Supplement30),AKent,Ｊ・Ｗｍｉａｍｓ（Eds.)，
MarcelDekker,ＩＳＢＮ0-8247.2298-1,December200L 
Abstract-Thisisasurveyofshapemodeungtechniquesincludingmodehng 
parametricandimplicitsurfbLces，shapetransfbrmations，solidandvolumemodeling， 
physics･based,procedural,fbature-andconstructions-basedmodeling． 
6２ 
Professor 
ＹｕｋｉｋｏＳＡＳＡＫＩＡＬＡＭ 
ＹＵｋｉｋｏＳＡＳＡＫＩＡＬＡＭｒｅｃｅｉｖｅｄａＢＡ・ｆｒｏｍAichiPrefecture
Universityml970,ａｎＭＡ,fromOchanomizuUniversityinl973both 
withconcentrationonEnglishlinguistics・ShestayedinBangladeshin
ｌ９７６－１９７８ａｎｄｉｎＳａｕｄｉＡｒａｂｉａｉｎｌ978-1981,whereshestudied 
BengaliandArabicrespectivelybSheobtaineｄａＰｈＤ・inLinguistics
fromtheUniversityofTbxasatAustin(UT-Austin)inlg86・Asher
desseItation,A7heoねｌｉＣａﾉApp'DachfD的ejapaneseVb'ba/SySねm
wHhCompu垣liOnaﾉﾉmpliCaliDnssuggests,herresearchsincethen
coverstwoareas:Ⅱnguisticsandmachinetranslatio､． 
ShetaughtJapanese,Japaneselinguistics,andIinguisticsatDakha 
UniversitylBangladesh（1976-1978)，UniversityofTexasatAustin 
(1986-1989),TbwsonUniversityiBaltimore(1989-1991),TbxasA＆M 
University（1991-1996)，andSanFranciscoStateUniversity 
(1996-2000)．Shealsocarriedoutresearchonvariouslinguistic 
problemsofMachineTranslationatLinguisticsResearchCenter， 
UniversityofTexasatAustininl984-1987. 
ShehaswrittenseveralpapersonJapanese，English，Linguistics 
andMachineTransIatiｏｎ，ａｎｄｒｅｃｅｎｔｌｙｈａｓｂｅｇｕｎｓｏｍｅｗｏｒｋ 
ｏｎｔhearchitectureofanobject-orientedmodelforUniversal 
Grammar-BasedMachineTrans1ation（UGBMT)，whichhasbeen 
originallyproposedｂｙｈｅ凪
ShewasProgramChairoftheFirstlnternationalConferenceon 
PracticalLinguisticsofJapanese,heldinMay,１９９８inSanFrancisco． 
(Theconferencewasherbrainchild.）ShewasCo-chairofthe 
SecondlnternationalConferenceonPracticalLinguisticsofJapanese， 
heldinApriI,２０００inSanFrancisCO． 
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Message 
Myresearchinterestsaretowfbld:toHndoutnnguisticprinciplesunderlyinglanguageand 
thoughtandtoapplytheprmciplestoamodelofmachinetranslation,whichisintendedto 
contributetotheadvancementofcommunicationandknowledgetransferamongpeople 
livinginthisdiversihedworld． 
PubIications（January2001～December2001） 
1．ＹＳ，Ａｌａｍ，‘`AnObject-OrientedGrammaticalModel：Designingan 
lnterlmgualMTinJava,，,ProceedingsofthelnternationalConfbrenceon 
AdvancesinlnhastructurefbrElectronicBusiness,Science,andEducationon 
thelnternet(SSGRR2001)Section32,１２pagesonＯＤ(ISBN88.85280.61-7)， 
Ｌ'Aquilaltaly,August200L 
Abstract-Thispaperpresentsanongoingworkondesigninganobject-oriented 
grammaticalmodelfbrmachjinetranslation・TheprinciplesoftheJavaprogrammmg
languageoffbraconvenienttoolfbrconceptuanzinganddevelopmgagrammaticalmodel 
fbrMnaUowingthecurrentmodeltomaintainatransparentmechanismoftranslation、
Theproposedmodelalsoimplementslinguisticprinciplesandanalysessuchastheidea 
thatthewordorderofalanguageisoperatedbysuchsimplefUnctionalnotionsasahead， 
acomplement,amodiherandaspecihemPseudocodeiｓｕｓｅｄｔｏｇｉveaclearpictureofthe 
designofthemodel． 
２．Ｙ・SasakiAlam,“`MoyashitakeredoMoenakatta，ｎｏｗａＮａｚｅ:YowaiTassei
DooshitoTsuyoiTasseiDooshi(`WhydoestheJapaneselanguageacceptsuch 
anexpressionas'ｉｌｂｕｍｔｉｔ,butitdidn'tburni1:WeakAccomplishmentVerbs 
andStrongAccomplishmentVerbsi1,''Gengpgz1AⅢ６，ハmbongDZO'ｍｋｕｎＷｂｗ
niz℃c亡jbnstDARpZibdLmguiStjC臼of・jZ2panesapp､57.74,KurosioPubnshers，
Tokyo,2001． 
Abstract-ThispaperfbcusesonthedebatedissueastowhyJapaneseacceptssuchan 
expressionasIbumtｍ６ｕｔｊｔ(ZjtmZbumwhUeEnglishdoesnot,anddemonstartesthat 
thecauseofthediffbrenceinacceptanceisthataccompnshmentverbsdivideintostrong 
onesdenotmgbothactivityandtheresultingstateandweakonesimplyingactivitybut 
withouttheresultingstate，andthatJapaneseaccomplishmentverbsareoften 
interpretedasweakonesbecauseoftheweakgrammaticalrestrictionsonthespecincity 
ofnounphrases． 
３．Ｍ.MinamiandY・SasakiAlam(eds.),GBngUgmhJZD八DihozZgDHO'nikunWbuv
Di2℃ctmnsZD4J2pZjedLmguj倉tjbs"j22paneseB343pages,KurosioPublishers，
Tokyo,2001． 
Abstract-Thisvolumeisacollectioninbookfbrmoflnostpaperspresentedinthe2nd 
lnternationalConfbrenceonPracticalLinguisticsofJapanese，heldinSanFrancisｃｏｉｎ 
Ａｐｒｎ,2000.ItcontainspapersbyinternationallyrenouwedlinguistssuchasMasayoshi 
Shibatani，YUkinoriLLkuboandYasuhiko’Ibhsaku、Thetopicscoverphonologyb
morphology)syntax,semantics,pragmaticsanddiscoursegrammarbThisvolumepresents 
nnguisticsresearchresultsinafbrmapplicabletothosewhomightapp]ythemin 
practicalneldssuchasteachingofJapaneseasafbreignlanguageandinlanguage 
technology 
6４ 










